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ABSTRACT (57) 
An open loop system for ambient air pollution processing by 
motor vehicles utilizing controlled volumes of air ?ow over 
exhaust system surface. 
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SYSTEM FOR AMBIENT AIR POLLUTION 
PROCESSING BY MOTOR VEHICLES 

RELATED APPLICATIONS 

This application is a continuation in part of application 
Ser. No. 08/443,204 ?led May 18, 1995 noW abandoned 
Which is a continuation in part of application Ser. No. 
08/273,114 ?led on Jul. 7, 1994 noW abandoned Which is a 
continuation in part of application Ser. No. 08/140,507 ?led 
Oct. 25, 1993, noW U. S. Pat. No. 5,346,031 issued Sep. 13, 
1994 Which is a continuation of application Ser. No. 07/867, 
412 ?led on Apr. 13, 1992, now US. Pat. No. 5,301,764 
issued Apr. 12, 1994. 

BACKGROUND OF THE INVENTION 

1. Field of the invention. 

The present invention relates generally to ambient air 
pollution processing and more speci?cally to purifying 
exhaust emissions along highWay by motor vehicles utiliZ 
ing such highWays. 

2. Description of the Prior Art 
Catalytic converters have been utiliZed in closed loop 

systems Where the catalytic converter is disposed in the 
exhaust path to process pollutants generated by the motor 
vehicle internal combustion engine. The temperatures of the 
exhaust gases has generally been high enough (eg in the 
range of 400 to 600 degrees C. to at high poWer operation 
eg 900 degrees C.) to provide for satisfactory operation of 
the present 3 Way catalytic converters in some instances 
supplemented during engine Warm up (When exhaust tem 
peratures are too loW) by electrical heating of the catalysts. 

Location of catalytic conversion material such closed loop 
systems in a high temperature region is shoWn in my US. 
Pat. No. 3,788,284 Where the catalyst is distributed in the 
exhaust system, more particularly over a portion of the inner 
Wall of the exhaust manifold. 

It is accordingly an object of the present invention to 
provide open loop processing of outside ambient air. 

It is a further object of the invention to provide ambient 
air processing utiliZing Waste heat from a motor vehicle. 

It is yet another object of the present invention to utiliZe 
duct controlled air ?oW over a high temperature exhaust 
system of a motor vehicle to heat ambient air so that lift off 
temperatures of catalysts can be achieved. 

SUMMARY OF THE INVENTION 

Aprimary objective of the system is the utiliZation of heat 
from an internal combustion engine to heat catalysts for 
ambient air processing Without compromising engine per 
formance. 

It is recogniZed that the temperature of exhaust gas in a 
spark-ignition engine can vary from to 400 degrees C. 
during idle to about 900 degrees C. at high poWer operation. 
The most common range is 400 to 600 degrees C. Catalytic 
oxidation of CO and hydrocarbons in the exhaust is achiev 
able at temperatures as loW as 250 degrees C. 

Requirements for adequate processing of ambient air 
surrounding a motor vehicle are dependent upon 3 param 
eters: 

1. The active material must be distributed over a large 
surface area so that the mass-transfer characteristics 
betWeen the gas phase and the active catalyst surface 
are sufficient to alloW close to 100 percent conversion 
With high catalytic activity. 
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2 
2. Exposure to temperatures of the order of 400 to 600 

degrees C. to permit utiliZation of a Wide range of 
knoWn catalysts. 

3. Controlled volume of ambient air ?oW over a prede 
termined catalyst surface area. 

Cost and Economic Considerations: 

1. Zero cost of operation utiliZing Waste heat. 
2. Minimal cost in system deployment. 
The present system and method utiliZes exhaust system 

surface heating of catalysts in a duct to process controlled 
amounts of ambient air through the duct. Emitted exhaust 
gases may also be utiliZed to heat a catalytic converter for 
ambient air processing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of the present ambient air pollution 
processing system for a motor vehicle shoWing intake posi 
tioned toWard the forWard direction of travel of the vehicle; 

FIG. 2 is a sectional elevational vieW of the system of 
FIG. 1 shoWing ambient air ?oW through catalytic material 
disposed along a duct having an inner Wall surface com 
prising the high temperature exhaust system; and, 

FIG. 3 is a section A—A taken through catalytic converter 
503 shoWn in FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning noW to the ambient pollutant processing system 
of FIG. 7. it can be seen that a standard internal combustion 
engine 22 has an exhaust manifold 172 connected to cylin 
der exhaust lines 174, 176, 178, and 180 leading from 
exhaust ports 182, 184, 186 and 188 respectively. At the 
doWnstream end of exhaust manifold 172 there is a conven 
tional 3 Way catalytic converter 98. As noted in my US. Pat. 
No. 3,889,464 at loW exhaust temperatures, 3 Way catalytic 
converters are ineffective since not having reached light off 
temperatures and one solution is to heat the cool exhaust up 
to temperatures required to activate the 3 Way catalysts. 
Another solution is to electrically heat the catalyst directly 
as shoWn in US. Pat. No. 5,170,624. Afurther solution is to 
utiliZe a catalytic converter having a catalyst With a loWer 
light off temperature for processing an individual pollutant, 
e.g. carbon monoxide requiring a temperature of only 390 
degrees F. instead of the much higher temperatures required 
for processing of the other pollutants processed by 3 Way 
catalytic converters. The literature has even suggested paint 
ing catalysts that Work at summer temperatures on merely a 
Warm surface such as air conditioner compressors and 
automobile radiators. The present system is an open system 
in contrast to present closed systems With 3 Way catalytic 
converters in that ambient pollutants 500 are funneled 
through an inlet comprising a ?ared open scoop 501 located 
beneath the vehicle and along the outer surface of high 
temperature exhaust manifold 172 Which operates in the 
1,800 degree F. range. In the present system the catalyst in 
passive catalytic converter 503 surrounds the outer Wall of 
exhaust manifold 172 instead of the inner Wall 3 as shoWn 
at line 20, column 5 of my US. Pat. No. 3,788,284. Catalysts 
selected for use in passive catalytic converter 503 depend 
upon exhaust manifold 172 outer Wall surface temperatures. 
Electrically heated catalytic converter 505 may comprise an 
electrically heated catalytic converter 192 of the type shoWn 
in US. Pat. No. 5,170,624 the details of Which are incor 
porated herein by reference. The electrically heated internal 
structure surrounds the outer Wall surface of exhaust mani 
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fold 172 thus further deriving heat therefrom (and requiring 
less electrical power) When the exhaust ?owing through 
exhaust manifold 172 has reached normal elevated tempera 
tures. PoWer for electrically heated catalytic converter 505 
may be utiliZed from any electrical poWer source When 
surplus poWer is available eg from electric poWer 78 as 
shoWn in FIG. 3 of my US. patent application No. 08/443, 
204 When operating in the electric poWer mode and surplus 
poWer is available, that is When not needed to full charge 
energy storage 158. 

Turning noW to FIG. 2 it can be seen that the present open 
loop ambient air processing system is disposed along the 
exhaust system preferably as far upstream in the region of 
exhaust manifold 172 as structure of various automotive 
exhaust manifolds in commercial use permits. The system 
comprises a duct 10 having an outer Wall surface 12 and an 
inner Wall surface 14 (inner Wall surface 14 being the outer 
Wall surface of the exhaust system manifold 172. The inner 
Wall surface 14 portion exposed to catalytic material in 
passive converter 503 or electrically heated converter 505 
can be made more heat transmissive than tailpipe region 16 
in order to more effectively provide heating of the catalysts. 
Where ?ared scoop diameter D3 and duct diameter D2 

approach D1, less ambient air ?oW volumes are processed 
leading to effective catalytic processing by catalysts of 
converter 503, and/or 505 at a closely adjacent inner Wall 
surface 14 of high temperature exhaust system duct 10. The 
forWard facing intake position of duct 10 comprising ?ared 
scoop 501 located beneath the vehicle receives ambient air 
during forWard motion of the vehicle although this intake 
may be disposed near the forWard portion of the vehicle, eg 
at the radiator grille or at the location for intake air for the 
vehicle passengers as long as forWard motion of the vehicle 
causes ambient air to ?oW therethrough. Waste heat is 
utiliZed Without affecting engine performance hoWever 
When an electrically heated catalytic converter 505 is uti 
liZed it is then possible to supplement exhaust system 
heating of catalysts utiliZing Wasted electrical poWer When 
conditions of motor vehicle operation do not demand the 
electric poWer being generated eg by the alternator. Such 
conditions include e.g. daytime driving When headlights are 
not required and the charging system is not charging the 
batteries. The alternator in such instances provides heating 
of electrically heated catalytic converter 505 to process 
ambient air in the present open loop system. 

Afurther advantage of the present ambient air processing 
system for motor vehicles is that the intake of ambient air is 
located to receive air containing pollutants at their highest 
concentrations yielding more ef?cient air puri?cation When 
contrasted to suggested ambient air pollution processing 
systems Which might be located on top of buildings and 
other locations remote from the highWay sources. 

Rather than depending upon heating of catalytic material 
from the outer Wall surface of the exhaust system manifold 
172 as hereinbefore described for passive catalytic converter 
503, a passive catalytic converter 601 may directly receive 
exhaust gases 603 (as shoWn in FIG. 1) from tailpipe 605 to 
provide heating of the catalytic material While also receiving 
outside ambient air 608 through inlet 607 for processing. 
Simple modi?cation of current motor vehicles is thereby 
facilitated simply by attachment of converter 601 to the end 
of tailpipe 605. Exhaust gases 603 are currently of tempera 
tures high enough to provide satisfactory operation of 3 Way 
catalytic converter 98 and regulation of the amount of air 
?oW intake through inlet 607 prevents excessive ambient air 
?oW Which Would degrade performance and cause tempera 
tures to fall beloW lift off temperatures for catalytic material 
in passive catalytic converter 601. 
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4 
Those skilled in the art upon a reading of this speci?cation 

Will appreciate that passive converters 503 and 98 could be 
combined in a unitary housing or integrally structured 
converter to further reduce expense and simplify installa 
tion. 
The preceding and further advantages Will appear to those 

skilled in the art upon a reading of the foregoing speci?ca 
tion. 

While the preferred embodiments of the invention have 
been illustrated and described, variations Will be apparent to 
those skilled in the art. Accordingly, the invention is not to 
be limited to the speci?c embodiments illustrated and 
described, and the true scope of the invention is to be 
determined by reference to the folloWing claims. 
The embodiments of the invention in Which an exclusive 

property or privilege is claimed are de?ned as folloWs: 
1. In combination in a motor vehicle: 

an internal combustion engine; 
an exhaust manifold coupled to said internal combustion 

engine; 
a 3 Way catalytic converter; 
said exhaust manifold having a doWnstream end coupled 

to said 3 Way catalytic converter; 
said exhaust manifold having an outer Wall surface; and, 

a catalytic converter surrounding said outer Wall sur 
face for deriving heat from said outer Wall surface and 
processing ambient air in a path separate from the 
exhaust processing path. 

2. The combination according to claim 1 including means 
for directing ambient air pollutants along said outer Wall 
surface. 

3. The combination according to claim 1 Wherein said 
catalytic converter surrounding said outer Wall surface com 
prises an electrically heated catalytic converter. 

4. In combination: 
a motor vehicle: 

an internal combustion engine in said motor vehicle; 
an exhaust ?oW path doWnstream from said internal 

combustion engine; 
a catalytic converter outside said exhaust ?oW path; and, 
a ?ared scoop located beneath said motor vehicle for 

funneling ambient pollutants to said catalytic converter 
for processing said ambient pollutants in a path outside 
said exhaust ?oW path. 

5. In combination in a motor vehicle: 

an internal combustion engine having an exhaust ?oW 
path; 

a catalytic converter disposed outside said exhaust ?oW 
path for deriving heat provided by said internal com 
bustion engine; and, 

an open loop system including said catalytic converter 
coupled to an inlet for receiving ambient pollutants and 
processing said ambient pollutants outside said outside 
exhaust ?oW path. 

6. An ambient air pollution processing system for a motor 
vehicle having an exhaust manifold comprising: 

an open loop system having an intake for receiving air 
during forWard motion of the vehicle; and 

an electrically heated catalytic converter coupled doWn 
stream from said intake for processing the received air 
outside said exhaust manifold, said electrically heated 
catalytic converter utiliZing surplus electrical poWer 
generated by said motor vehicle. 

7. An ambient air processing system for a motor vehicle 
having an exhaust manifold coupled to exhaust system 
tailpipe for discharging exhaust gases comprising: 



US 6,685,887 B1 
5 

a catalytic converter coupled to said exhaust system 
tailpipe; 

said catalytic converter receiving said exhaust gases for 
heating said catalytic converter; and 

said catalytic converter further receiving ambient air and 
processing said ambient air outside the exhaust path for 
said exhaust manifold. 

8. Amethod for processing ambient air in a motor vehicle 
having an exhaust manifold comprising the steps of: 

utiliZing exhaust gases from the tailpipe of a motor 
vehicle to heat a catalyst; and 

said catalyst disposed to receive ambient air for process 
ing the ambient air outside of the exhaust path of said 
exhaust manifold. 

9. The method according to claim 8 including the further 
step of regulating the amount of ambient air received by 
regulating the ?ared scoop diameter D3 and duct diameter 
D2 to approach D1 to prevent degrading the performance of 
said catalyst and causing temperatures of said catalyst to fall 
beloW lift off temperatures of said catalyst. 

10. An ambient air pollution processing system for pro 
cessing ambient air outside the exhaust manifold compris 
ing: 

a tailpipe coupled to an exhaust manifold; 
a three Way catalytic converter coupled betWeen said 

exhaust manifold and said tailpipe for processing 
exhaust gases in said tailpipe; and, 

a further catalytic converter attached to the end of said 
tailpipe for receiving heat from exhaust gases in said 
tailpipe to provide heating of the catalytic material 
While also receiving outside ambient air for processing 
outside said tailpipe. 
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11. An ambient air processing system for a motor vehicle 

comprising: 

an exhaust system manifold; 

a tailpipe coupled to said exhaust system manifold; and, 
said exhaust system manifold having an outer Wall surface 

portion more heat transmissive than the tailpipe region 
thereby providing heating of catalyst material disposed 
outside said outer Wall surface portion of said exhaust 
system manifold for deriving heat from said outer Wall 
surface portion more heat transmissive than said 
tailpipe region for treating ambient air outside said 
exhaust system manifold. 

12. A system for processing exhaust gases from an inter 
nal combustion engine including a catalytic converter dis 
posed doWnstream of an exhaust manifold for processing 
engine exhaust gas, said catalytic converter receiving ambi 
ent air for processing the engine exhaust gases, the improve 
ment comprising a further catalytic converter deriving heat 
from the exhaust gases for processing ambient air in a 
separete path outside an engine exhaust gas flow path. 

13. In combination: 

a high temperature exhaust manifold (172) operating in 
the 1800 degree F. range; 

said high temperature exhaust manifold (172) having an 
outer Wall; 

a catalytic converter deriving heat from the outer Wall of 
said high temperature exhaust manifold; and, 

said catalytic converter having an inlet for receiving and 
processing ambient pollutants in a path separete from 
the exhaust flow path. 


